Abstract. The Hilbert huang transform (HHT) is a kind of adaptive time-frequency processing method, applied to the home appliances on the fault detection, can effectively extract the fault feature effectively detecting for electric circuit aging, and electrical insulation breakdown caused by the problem of the water. In the actual collection electric current and voltage signal, often with a lot of noise, the HHT algorithm is sensitive to noise, in the use of empirical mode decomposition (EMD), mixed noise often caused a great deal of interference with the result of decomposition. In order to solve the noise interference caused by the results, this study adopted wavelet noise reduction method for signal denoising, household electrical appliances fault signal of noise reduction after Hilbert huang change, end up with Hilbert marginal spectrum of fault signal of the household electrical appliances, to extract the fault feature. The effectiveness of this method is verified by simulation and experiment.
Introduction
Ye et al. [1] proposed the feature extraction of fault signals based on wavelet transform. Lei Dongmei [2] proposed using FastICA transformation to extract the fault features of the circuit and the short-term zero-crossing rate based on current signals proposed by Liu Xiaoming [3] et al. The detection of arc faults has facilitated early fault detection and research. In the process of signal processing, Fourier transform, wavelet transform, and Hilbert yellow transform have all achieved certain results.
Hilbert Yellow changes through Empirical Mode Decomposition (EMD) to decompose nonlinear, non-stationary signals into a series of stationary signal components (IMFS). This component contains the time domain information of the signal, from which the signal frequency domain information can be obtained, and the Hilbert's marginal spectrum is constructed to detect the fault signal. This method can adaptively decompose signals and has a wide range of application scenarios .
Model Constructions

Hilbert Yellow Transform
Hilbert Yellow mainly consists of two parts: Hilbert transform and Empirical Mode Decomposition (EMD). Most signals must pass through EMD to satisfy the condition of Hilbert transform .
Empirical Mode Decomposition (EMD).
Empirical mode decomposition is an adaptive data processing method that is suitable for dealing with nonlinear, non-stationary time series and is essentially a smooth processing of data signals. 
Fault Signal Detection
Devices commonly used in household appliances are generally divided into three types: resistive, capacitive, and inductive. This test mainly simulates and short-circuits short circuit caused by aging, water, or other improper operation of household appliances. Its fault signal. Five kinds of electrical appliances are collected here. The voltage and current average values during normal operation are shown in the following The RMS values of the power currents of the five kinds of electrical appliances required for the experiment are from small to large, and the voltage values remain basically unchanged. Because the voltage value does not change during an electrical short-circuit fault, the current value is used to determine the fault. The current value is greatly short-circuited when it is short-circuited. After that, it will fail due to a series of protection devices such as air-opening and fuses. The circuit is disconnected from the bus and the current value becomes zero instantaneously. It is thus possible to detect this transition point by Hilbert Yellow change to determine its failure time.
Here we use MATLAB for signal processing. Collecting the actual short-circuit current of the blower, in household electricity, because the socket or socket has a fuse protection circuit above it, so the maximum allowable current is generally 30A, and the short-circuit current caused by the short circuit often reaches a maximum instantaneously. Therefore, when the current jumps to 30A, the fuse blows, so that the socket or the row of the road will not be overloaded and burned, so the electrical short circuit diagram for this phenomenon is shown in the following figure: First, verify the feasibility of the wavelet denoising method and denoise the noise-added waveform obtained from the standard sine wave. The wavelet denoising method is used here. Here the sym 8 wavelet is used to decompose the signal and the number of decomposition layers is 5. The denoising effect is shown in the following figure: It can be seen that after the signal is processed by wavelet noise reduction, Gaussian white noise superimposed in the signal can be effectively filtered, and the signal is basically restored to the original state. This step is essential because the Hilbert Yellow algorithm is sensitive to noise.
Next, the EMD decomposition of the five electrical fault signals is done. The experiment proves that the IMF2, IMF3, and IMF4 of the electrical appliance can clearly represent the value of the fault signal. It concentrates the main energy of the signal and also maintains the main characteristics of the signal. Therefore, it is used as the component of fault detection and its IMF decomposition. The figure looks like this: This figure selects the blower short circuit to show its specific change. Through experiments, it is known that in the 2.5s, a large jump has occurred in the imf2, imf3, and imf4 of the electrical apparatus, and thus it can be judged that the signal undergoes a large jump at 2.5 seconds, which often represents a short-circuit fault signal. Generated, in addition can detect the fault signal through the 2-D diagram of the Hilbert yellow transformation of the electrical appliance. Here we can see the 2-D diagram of Hilbert-Huang transform of the electric kettle as an example. From this we can see that at different times, the amplitudes in the uniform frequency band are different, there is a big jump at 2-2.5 s, and the characteristics of the short-circuit fault signal at this time point can be clearly seen.
Summary
HHT is a non-linear non-stationary signal analysis method. The signal after wavelet denoising is decomposed into multiple IMF components by EMD. The instantaneous frequency and amplitude of the IMF are analyzed by Hilbert transform, and the Hilbert variation can be used to reveal the signal. Signal mutations. This article is based on the wavelet noise reduction and Hilbert yellow signal detection of household electrical appliance failure, achieved the desired results, accurate positioning of the fault time point, laying the ground for the next specific positioning appliances, electrical fault detection Provides a new and effective method.
